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Radar  Station  or  Radio-location  Station  (&L3)  p-35  has 
a large  tactical  radius.  It  insures  a circular  scanning  of 
the  air  space,  detects  the  planes  which  are  located  in  its 
operational  zone  and  calculates  their  coordinates. 

The  station  P-35  has  the  following  basic  tactical  and 
technical  characteristics:  maximum  range,  depending  on  the 
type  of  plane  and  height  of  the  fllght-from  150  to  350  km. 
For  example,  the  plane  TU-104  which  flies  at  an  altitude 
of  from  8,000  to  10,000  meters  is  detected  at  a distance 
of  350km;  the  scanning  zone:  in  altitude-up  to  25»000m, 
in  angle  of  locatlon-up  to  30  degrees;  errors  while  de- 
termining the  coordinates:  in  distance  plus  or  minus  500m, 
in  azimuth  plus  or  minus  0.5  degrees;  partitioning 
ability:  in  distance-500m,  in  azimuth-1.5  degrees;  time 
for  one  circular  scanning  of  the  space  is  20  or  ten  sec- 
onds, in  accordance  with  a speed  of  natation  of  the  an- 
tenna-3 or  6 turns  per  minute. 

RLS  P-35  has  6 channels.  The  6 channels  have  frequen- 
cies in  the  centimeter  range.  Each  channel  has  a separate 
sharply -directed  antenna  (separate  radiator).  The  an- 
tenna system  is  a type  consisting  of  two  parabolic  re- 
flectors measuring  9.7  x 3m,  each  set  at  a different 
height.  Four  radiators  (for  the  1st  to  4th  channels)  are 
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attached  to  the  lower  reflector  with  the  5th  and  6th 
attached  to  the  upper  reflector.  The  p&ttem  of  the  an- 
tenna system  is,  on  purpose,  tight  (about  1 degree)  in  the 
horizontal  plane  in  order  to  achieve  the  necessary  accuracy 
and  partitioning  ability  by  azimuth.  The  resulting  pattern 
in  the  vertical  plane  is  formed  from  the  patterns  of  the  6 
channels.  It  has  a general  width  of  30  degrees  (fig.  1.), 
which  ensures  the  necessary  scanning  by  angle  of  location. 
So  that  there  are  no  gaps  in  the  scanning  zone,  the  neigh- 
boring patterns  of  the  seperate  patterns  are  partially 
over-lapped.  In  the  over-lapping  sectors  the  signals  of 
the  several  transmitters  are  radiated.  In  order  to  avoid 
the  interference  of  these  signals  which  can  also  lead  to 
gaps  in  the  zone  of  visibility,  the  six  channels  have  dif- 
ferent frequecciee  in  the  indicated  range. 


fig.  1.  Vertiogl  Plane  Bear 

Pattern  of  BL3  P-33IA 
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In  essencs  the  P-35  consists  of  a six  one  channel  RLS 
constructlvelp  united  in  one  unit.  The  high-frequency 
apparatus  is  inserted  in  the  revolving,  receiving-trans- 
mitting cabin  (fig.  2.},  to  which  are  fastened  the  two 
reflectors.  During  the  rotation  of  the  cabin  (and  con- 
sequently also  of  the  antennas)  there  occurs  a circular 
scanning  of  space  by  azimuth.  An  electric  motor,  used  to 
turn  the  cabin,  consists  of  an  electric  engine  and  re- 
duction gear  with  two  rotation  speeds  of  3 and  6 turns 
per  minute.  There  is  a small  tilt  of  the  reflectors  in 
vertical  plane  for  altering  the  activity  zone  in  known 
limits.  This  is  accomplished  in  exceptional  occasions 
and  only  for  time,  necessary  for  determining  operational 
tasks  for  detecting  and  tracking  individual  planes.  The 
antenna  normally  has  to  be  found  in  a position  which  corr- 
esponds to  the  optimum  angles  of  the  maximums  of  the 
patterns  in  relation  to  the  horizon. 

The  simplified  stractural  diagram  of  RLS  P-35  is 
shown  in  figure  3. 
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Figure  2 


Pig.  2. 


1.  Indicator  apparatus. 

2.  Apparatus  for  distance  control  (RLS). 

3.  Apparatus  for  Instruction  giving 

4.  Azimuth  Indicator-distance  (EAD). 

5.  Indicator  for  circular  scanning  (EKO). 

6.  Cabel  box. 

7.  Blocks  for  EKO  feeding. 

8.  Screen  for  the  electronic  radiation  tube. 

9.  Block  for  distance  development. 

10.  Block  for  arresting  the  start  of  development. 

11.  Inlet  boarl  with  sockets. 

12.  Block  for  the  video  signals. 

13.  Block  for  the  amplification. 

14.  Block  for  feeding  control. 

15.  Receiving-broadcasting  cabin. 

16.  Upper  reflector. 

17.  Upper  reflector  radiator. 

18.  Lower  reflector. 

19.  Lower  reflector  radiator. 
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Material  for  the  three  figures  taken  from  the  publication 
"Transport','  1975  and  from  the  magazine,  "Military  knowledge", 


Issue  no.  A,  1976 


Receiving  and  transmission  abilities  of  the  six 

t 

channels  In  the  centimeter  range  are  equal.  They  are 
carried  out  by  type  ME-i?9  Magnetrons.  All  of  these  gene- 
rate super-high  frequency  pulses  with  an  output  of  IMW,  a 
duration  of  2.7  )is  and  a frequency  of  repetition  of  3?^z. 
All  transmitters  are  activated  simultaneously  the  moment 
releasing  Impulses  enter  from  the  synchronizer  3 In  the 
station.  The  probing  |)ulses  which  are  generated  In  each 
channel  enter  the  antenna,  by  means  of  the  corresponding 
antenna  switch  on  the  wave  leading  track.,  from  where  they 
are  radiated  Into  space. 

The  reflected  pulses  from  the  target  and  other  objects 
are  received  by  the  same  antenna  and  again  by  means  of  the 
antenna  switch  (receiving  regleme)  enter  the  receiver.  So 
that  every  receiver  works  In  Its  own  frequency.  It  receives 
the  reflected  signals  only  on  its  own  channel  and  Is  un- 
receptlve  to  the  signals  of  the  other  channels. 

The  receivers  are  filled  with  a super  heterodyne 
system  with  UVGh  oscillator  . They  have  the  system  APCh 
for  regulating  the  frequency  of  the  super  heterodyne 
and  instantaneous  and  automatic  regulating  of  the  ampli- 
fication for  wrestling  with  the  continuous  and  sustained 
pulse  disturbances.  After  the  amplification,  trans- 
formation mnd  detection,  the  reflected  signals  exit  the 
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receiver  and  enter  the  vldeo-mlxer,  by  whose  help  they 
are  united  In  one  cir&ult  connected  with  the  station's 
Indicators. 

The  Indicator  apparatus  of  RLS  P-35  (fig.  2 and  3) 
Includes  two  basic  types  of  Indicators;  an  indicator  for 
circular  scanning  (SKG),  an  Indicator  for  azimuth  and 
distance  (£AD),  but  also  ( Indicators  for  cir- 
cular scanning  which  are  situated  in  the  command-control 
post. 


jiKO  are  filled  with  an  electronic  radiation  tube,  type 
31LM32,  set  up  with  a turning,  deflecting  system.  This 
type  of  indicator  has  3 scales  for  distance;  100,  200  and 
400km.  The  scaled  grid  consists  of  10,  50  and  100  kllo- 
metrlo  divisions  according  to  distance  and  of  5 and  30 
degree  divisions  according  to  azimuth.  EKO  works  in  three 
orders-clrcular,  sector  and  annular  scanning.  In  the 
sector  scanning  the  beginning  of  the  development  may  be 
removed  from  the  center  at  every  spot  of  the  screen  and 
even  outside  its  boundaries.  During  an  annular  sweep  the 
start  of  the  development  is  detained  with  respect  to  the 
sovinding  probe  for  time  which  conforms  to  distance  in 
space  from  40  to  35(^m  (unsteady  at  10  km.). 

EiD  sarves  for  a more  exact  fixing  of  the  coordinates 
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of  the  targets  and  for  an  enhancement  of  the  partitive 
ability  In  a randomly  chosen  sector.  The  coordinates  are 
fixed  In  a rectangular  co-ordinated  system  (the  azimuth  by 
horizontal  axis,  but  the  distance  by  vertical  axis).  The 
sector  of  observation  has  s width  from  20  to  60  degrees, 
but  the  beginning  of  the  development  can  be  regulated  from 
40  to  330  km  by  10^>  scales  according  to  distance  are 

30  , 30  and  13^m.  2,  10,  30  and  100  kllometrlc  divisions 

are  used  for  distance  of  1,  3 and  30  degrees  In  azimuth. 

The  radar  Information  Is  delivered  to  £i£K0  with  the 
help  of  a rebroadcasting  line,  which  Includes  a trans- 
mitting (PRD-T)  and  receiving  system  (PRM-T).  The  trans- 
mitting system  Is  placed  along  with  the  ELS.  This  as- 
sures transmission  of  the  reflected  radar  video  signals, 
switching  signals,  signals  for  rotation  (azimuth  posi- 
tion) of  the  antenna.  Impulses  for  scaled  division  ac- 
cording to  distance  and  azimuth.  All  these  signals  enter 
PEU3-T  from  RL3,  where  they  are  coded,  transformed  Into 
high  frequencies  and  radiated  Into  space  with  the  help 
of  an  antenna. 

The  receiving  system  PRM-T  Is  deployed  together  with 
EEKO.  It  receives  the  signals  which  are  passed  on  by 
the  rebroadoastlng  line,  stregthens  them,  transforms 
them  Into  video  Impulses  and  brings  about  the  decoding  and 
seperating  of  the  signals.  The  switching  signals,  signals 
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for  rotation  (angular  position)  of  the  antanna  and  radar 
signals  together  with  the  impulses  for  the  scaled  division 
for  distance  and  azimuth  are  dismantled  seperately  after 
exiting  the  receiving  system. 

The  switching  signals  enter  the  generator  for  spread- 
ing out  to  EEKO,  signals  for  annular  position  enter  the 
reduction  system  of  the  electronic  radiation  tube,  but 
the  radar  signals  and  scaled  divisions  for  azimuth  and 
distance  enter  the  governing  electrode  of  the  tube. 

The  rebroadcasting  system  enables  information  dis- 
tances from  20  to  2^^,  during  direct  visibility,  to  be 
passed  on.  ?or  small  distances  (to  3^^)  between  RLS 
and  EEKO,  the  rebroadcasting  system  can  use  cabels  over 
which  the  indicated  signals  of  radio  frequency  are  passed 
on. 

EEEO,  like  EEO,  has  distance  scales  of  100,  200  and 
400km.  The  coordinates  of  the  planes  are  fixed  on  an 
alectrioAl  1 mialsd  screen  with  the  help  of  10  and  30 
kilomitric  divisions  and  5 and  30  degree  divisions  for 
azimuth. 

Besides  the  above  examined  system,  P-35  has  the  ap- 
paratus of  a secondary  radar  system  with  operational  re- 
sponse. This  apparatus  works  Jointly  with  the  plane's 
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answering  system  SOM-64  and  assures  the  Interrogation  of 
the  plane's  system,  the  receiving  of  the  responding  sig- 
nals and  their  processing  and  portraying. 

The  ground  apparatus  of  the  system  with  operational 
answer  consists  of  a receiver-transmitter  ( PRM-PEID-A ) , an 
apparatus  for  decoding  and  processing  (IDO),  a main  an- 
tenna for  Interrogating,  an  antenna  for  passing  the  col- 
lateral pages  to  the  main  antenna,  and  an  apparatus  for 
portraying  which  Includes  two  numerical  boards  and  system 
for  control. 

The  recelvlng-tiansmlttlng  apparatus  Is  mounted  In  the 
rotating  cabin  of  the  RLS,  but  the  apparatus  for  decoding, 
processing  and  portraying  Is  located  In  close  proximity 
to  the  Indicator  apparatus  of  the  station.  The  antenna 
for  Intitragatlon  Is  shaped  like  a radiator  and  works 
Jointly  with  the  upper  reflector,  of  the  P-35M*adar  antenna. 
The  antenna  for  feeding  Is  comprised  of  a vertical  series 
undirected  In  a horizontal  plane,  vibrates  and  also  Is 
asseabled  at  the  end  of  the  reflector. 

Signals  are  received  from  the  responding  system  of 
one 'a  own  planes  with  the  help  of  the  apparatus  for  oper- 
ational aavMr,  bywwhloh  oan  be  determined  their  coordlnwo 
ates  and  also  to  receive  additional  in formation -the  number 
of  the  plane,  height  of  the  flight  and  fuel  supply.  The 
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signals  from  the  responding  system  are  depicted  on  the 
indicators  of  the  circular  scan.  The  additional  infor- 
mation for  number,  height  of  flight  and  fuel  supply  are 
indicated  on  the  numerical  board. 

The  apparatus  for  radar  beacon  system  serves  as  a 
means  of  identifying  the  planes  and  determining  their 
location  by  EKO,  for  portraying  of  additional  infor- 
mation for  a given  plane  on  the  numerical  board,  for 
automatic  and  continuous  renewal  of  the  information  and 
automatic  tracking  of  the  selected  plane.  The  consid- 
erable possibilities  of  the  RLS  P-35M  for  detecting 
and  tracking  one's  own  planes  are  increased  with  the 
use  of  this  system. 
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